QO‘O'AME% AAU - Business Mathematics 1
Lecture #10, May 4, 2009
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10 Matrices, determinants, Cramer’s rule

Properties of determinants:

e Multiplying a row by a constant: If each element of any row (or column) of a determinant
is multiplied by a constant k, the new determinant is k& times the original.

Ezxample:

21
9 3‘—2><3—2><1—4

2x2 2x1
2 3

4 2 2 1
’—‘2 3‘—4><3—2><2—8—2‘2 3‘

e Row of zeros: If every element in a row (or column) is 0, then the value of the determinant is
0.

FExample:

2 1
‘O O‘—2><0—O><1_0

e Interchanging rows: If two rows (or columns) are interchanged, the new determinant is the
negative of the original.

FExample:
1 09 1 90
-2 1 5|=—]-2 51
3 07 3 70

e Equal rows: If the corresponding elements are equal in two rows (or columns), the value of the
determinant is 0.

e Addition of rows: If a multiple of any row (or column) of a determinant is added to any other
row (or column), the value of the determinant is not changed.
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Cramer’s Rule:

Given the system:

anx + appy = ky . aip a2
with D = 0
a91x + a0y = ko A2 Q22 7
then
kl a12 a1 kl
v kg 929 and . 21 k2
- D YD

FExample: Solve the following system using: 1. matrix method, 2. inverse matrix, 3. Cramer’s
rule.

—2x+y=6

T—y=-—5

Solution: 1. matrix method:

-2 116 AN 1 —-1|-5 /2 1 —-1|-5
1 —=1]-5 / -2 116 / 0 —1(-4 ) /(-1
1 —-1|-5 AN 1 0]-1 x=-—1
0 11| 4 /! 0 1] 4 y=4
2. using inverse matrix: First we find the inverse matrix:
-2 1110 AN 1 =110 1 /2 1 —-1]0 1
1 =10 1 e -2 1 1]1 0 / 0 —1|1 2 /(—1)
1 -1] 0 1 AN 1 0|-1 -1
0o 1 |-1 -2 / 0 1]-1 =2
Now, using the inverse matrix we get  and y:
z\ (-1 -1 6 [ -1 N r=—1
y )]\ -1 =2 -5 ) 4 y=4
3. Cramer’s rule:
6 1
R N ]
T2 1T 1
1 -1
-2 6
1 =5 4
= :—:4
(IR B
1 -1
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Example: Solve the following system using: 1. matrix method, 2. inverse matrix, 3. Cramer’s

rule.

3r—2y =20
T+ 2y =28

Solution: 1. matrix method:

(3 2]8) >~ 20) 27~ (0 &

(é ?§> /(}2) N((l) (1)3) = zig

2. using inverse matrix: First we find the inverse matrix:

—824> /+3 "

(i’ _22 (1) (1)) > N(zla —22 ? (1)) /(;3) N((l) —28 (1) —13) /= (=8)
(é i —S/S 3}8) /(52) N((l) ? —11/;18 ;,?g)

Now, using the inverse matrix we get x and y:

()-(Hh 8 (9)-(3) = 23

3. Cramer’s rule:

L

s 2| 16

xr = :—:2
3 2| 8
12
30

s,

YT 2] 8 T
12
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